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of medicament can adhere to the interior of the metering 
recess so that an. underdose is delivered. 

US 2587215 also discloses dry powder inhalers with the same 
5 disadvantages as those mentioned above. However, this 
document also discloses an embodiment in which the metering 
member presents the medicament in an upwardly open dispensing 
cup to a mixing chamber where it is mixed with air before 
being sucked into an inhalation tube via a nozzle having a 
10 narrow opening. Air sucked into the inhaler passes into the 
inhalation tube, either directly or through the mixing chamber 
and nozzle. Accordingly, not all the air passes over the 
dispensing cup. if medicament adheres to the surface of the 
dispensing cup but is hot sucked therefrom, there will be an 
15 underdose of medicament delivered to the user. it is 
considered that, upon repeated use of the hollows to deliver 
doses to the inhalation passage, a continually increasing 
amount of the powder will adhere to the base of the hollow, 
resulting in progressively decreased dosage to the patient. 
The tendency for a build-up of adherent powder to occur is 
thought to be a source of inaccurate dosing in many of the 
inhalers previously proposed. The metering member is a 
rotary sliding device journalled on a cylindrical pivot 
member extending from the bottom of the body of the device. 
Such an arrangement is susceptible to jamming due to ingress 
of powder between the cylindrical contacting surfaces of the 
pivot member and the metering member. 

Another form of inhaler which is currently available includes 
30 a metering, member including- a number of tapered metering 
recesses which are open at top and bottom. m use, finely 
divided medicament from a storage chamber is packed into the 
recesses whereupon the metering member is moved to a 
dispensing position in which air can be drawn through the 
35 recesses to draw out the medicament. This device is 
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flow rather than under gravity can ensure that the dose is 
more thoroughly, removed. 

The means for ensuring that each dispensing cup is 
5 substantially free, from the substance before being, presented 
to the storage chamber may comprise aji inhalation passage so 
formed that the 1 dose of the substance presented to the 
inhalation passage ; is subjected to substantially the entire 
. airflow through the inhalation passage when air is drawn 
10 through the mouthpiece. Accordingly, whether air is drawn 
into the inhaler through a single opening or through several 
openings, the airflow through the device is such that all the 
air flows along a single duct at the point where the 
dispensing cup is presented to the airflow within this duct. 

15 

The means for ensuring that each dispensing cup is 
substantially free from the substance before being presented 
to the storage chamber may additionally or alternatively 
comprise means for moving the cup into a position where it is 
20 downwardly open after a dose of the substance has been 
presented therein to the inhalation passage and before the 
cup is again presented to the storage chamber. 

The means for ensuring that each dispensing cup is 
25 substantially free from the substance before being presented 
to the storage chamber may also consist of or additionally 
comprise means for dislodging any additional substance from 
the cup after a dose of the substance has been presented 
therein to the inhalation passage and before the cup is again 
30 presented to the storage chamber. Such dislodging means may 
comprise resilient wiping means. The provision of such 
dislodging means ensures that the cup is cleaned prior to re- 
filling, and thereby prevents a build-up of adherent material 
with repeated refills. , 
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Preferably, the metering member is resiliently biased into 
contact ^ a seat and is moveable while- in contact with tl 
seat. More preferably, the metering member is rotate* 
while in contact with said seat. rotatable 

5 

The Pterin, nra ber include a frusto-conical side M ll 

^1^ , , MtM - te ~^"^y. either rlgld or 
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Preferably, the longitudinal axis of said frusto-conical wall 
lies, when the inhaler is held in its normal in-use position, 
between vertical and an angle of 60° to the vertical. More 
5 preferably, such axis lies at an angle of about 45» to the 
vertical. 

Preferably, an inhaler in accordance with the present 
invention includes a chamber for. containing moisture- 
10 absorbent material,. .with which chamber the or each dispensing 
cup is moveable into register after a dose of the substance 
has been presented to the inhalation passage and before the 
cup is again presented to the storage chamber, in this way, 
the empty cup can be dried prior to filling to reduce 
15 adhesion of the substance in the cup. The filled dispensing 
. cup may . also -move into register with the same or another 
chamber for moisture-absorbent material as it travels from 
the storage chamber to the inhalation passage. This could 
assist in preventing migration of moisture from the 
20 inhalation passage into the storage chamber. 

The inhaler preferably includes display means which is 
indexed in association with the metering member to display an 
item of information to the user. The display means may 
25 comprise, counter means for counting the number of times ' 
which a dispensing cup has been presented to the inhalation 
passage, and/pr the number of doses remaining to be so 
presented. 

30 As has been mentioned above, the provision of - a frusto- 
conical shaped metering member is particularly advantageous 
• in allowing greater manufacturing tolerances than would be 
possible with other configurations. If the metering member 
has a flat metering surface, as is the case in the above- 
35 described embodiment of OS 2587215, then it is necessary to 
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- Figures 5 and 6 are exploded perspective views of the 
inhaler viewed from opposite ends; 

- Figures 7a and 7b are exploded perspective views of the 
counter mechanism of the inhaler, again viewed from 

5 opposite ends; and 

- Figures 8a and 8b show the assembled counter- mechanism 
viewed from opposite ends. 

Detailed Description of the Drawings 
10 As shown in the external views of Figs. 1 and 2, the inhaler 
comprises a. housing 1 which is provided with an air intake 2. 
A tubular mouthpiece 3 projects from the housing. 

Referring to Figs. 3 to 6, the housing contains an internal 
15 body 4 which, on its side remote from the mouthpiece 3, 
contains a recess 5 that provides a seat for a metering 
member 6 which is rotatable about its axis in the recess. 
The metering member includes a portion having a frusto- 
conical metering, surface 7 which includes a series of 
20 circumferentially arranged cup-like metering depressions 8. 
The recess 5 provides a seat of corresponding frusto-conical 
shape, the angular tolerance and circumferential form of the 
metering surface and of the seat being carefully monitored in 
manufacture to ensure a close sliding contact between the two 
25 mating faces. 

The opposite side of the body 4 includes a storage chamber 10 
for a drug. in the form of a micronised powder, the chamber 10 
being arranged to register with one of the depressions 8. A 

30 second, outer chamber 11 surrounds the storage chamber 10 for 
containing a . moisture absorbing material such as silica gel 
granules. The second chamber 11 is open to the depressions 8 
on both' sides of the depression which is currently in 
register with the storage chamber 10, but the silica gel is 

35 prevented from migrating into the depressions by a shaped 
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The frusto-conical head of the metering member 6 is secured 
•to a co-axial circular ratchet formation 20 followed by a 
drum 21. A spring washer 22 acts between an end face of the 
drum ,21 and the housing 1 to urge the metering member 6 
5 against its . seat, in the recess 5. An indexing button 25 
pro 3 ects from the housing i adjacent to the inlet 2 and is 
secured, to. an' integral indexing finger 26 for engagement with 
the ratchet formation 20. A spring finger 27, again integral 
with the button 25, projects transversely of the indexing 
10. fmger 26 to engage the internal body 4 and thus urge the 
button to project from the housing 1. 

A tape 30 is wound into a roll 31 which is freely rotatable 
on a pin 32 projecting from the inside of the housing l. The 
leading end of the tape 30 is secured to the drum 21, onto 
which it is wound from the roll 30 upon rotation of the 
metering member 6. The tape 30 is routed past a window 33 in 
the housing 1 through which a contiguous series of numbers or 
other information carried on the tape is displayed. 



15 



20 



In use, the inhaler, will normally be supplied as a sealed 
unit with the storage chamber 10 pre-filled with medicament 
or other substance in a dry, finely divided form. With the 
button 25 uppermost, the depression 8 which is in register 

25 with the storage chamber 10 will fin with a fixed volume of 
the medicament. With the inhaler held in one hand the 
mouthpiece 3 is inserted into the mouth as shown in Fig. 2 
and the button 25 is depressed using the index finger so that 
the indexing element 26 causes the metering member 6 to 

30 rotate by one position, thus bringing the next, empty 
depression 8 into register with the storage chamber io At 
- the same time a filled depression comes into register with 
the inhalation passage 15. Thus, when air is drawn through 
the inhalation passage 15 via the mouthpiece 3, the internal 

>5 contours of- the inhalation passage causes the air to impinge 
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AMENDED CLAIMS 

Lreceived by the International Bureau 
• on.25 November 1991 (25.11.91)- 
original claim. 1 amended; other claims unchanged (1 page)] 

1. An inhaler for delivering a substance in a finely 
divided -form, comprising a body defining a storage 
chamber for the substance to be delivered and further 
defining an inhalation passage through which air is 
drawn via a mouthpiece, and a metering member operable 
to transfer- a volumetric dose of the substance from the 
storage chamber to the inhalation passage, the metering 
member having a metering surface which is indented to 
provide at least one dispensing cup and being moveable 
between a first position in which a dispensing cup is 
presented to the storage chamber to receive, a dose of 
the substance and a second position in which a dose of 
the substance is presented to the inhalation passage in 
an upwardly open dispensing cup, and means for ensuring 
that each dispensing cup is substantially free from the 
substance before being presented to the storage 
chamber. 

2. An inhaler according to claim i, in which the means for 
ensuring -that each dispensing cup is substantially free 
from the .substance before being presented to the storage 
chamber comprises an inhalation passage so formed that 
the dose of the substance presented to the inhalation 
passage is subjected to substantially the entire airflow 
through the inhalation passage when air is drawn through 
the mouthpiece. 

3. An inhaler according to Claim 1 or 2, in which the means 
for ensuring that each dispensing cup is substantially 
free , from the substance before being presented to the 
storage chamber comprises means for moving the cup into 
a position where it is downwardly open after a dose of 
the substance; has been presented therein to the 
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